Supernatant from Hepatocyte Cultures with Drugs That Cause Idiosyncratic Liver Injury Activates Macrophage Inflammasomes.
There is increasing evidence that most idiosyncratic drug-induced liver injury (IDILI) is immune mediated, and in most cases, reactive metabolites appear to be responsible for the induction of this immune response. Reactive metabolites can cause cell damage with the release of damage-associated molecular patterns (DAMPs), which is thought to be involved in immune activation. Presumably, the reason that the liver is a common target of idiosyncratic drug reactions is because it is the major site of drug metabolism and reactive metabolite formation. Inflammasomes can be activated by DAMPs, and this may be a common mechanism by which DAMPs initiate an immune response. In this study, we tested the ability of drugs to induce the release of DAMPs that activate inflammasomes. The drugs tested were amodiaquine and nevirapine; both are associated with significant incidences of severe IDILI. The hepatocytes were a human hepatocarcinoma functional liver cell-4 (FLC-4) cell line. For the detection of inflammasome activation, we used the human macrophage cell line, THP-1 cells. We found that the supernatant from the incubation of both drugs with FLC-4 cells for 7 days led to increased caspase-1 activity and production of IL-1β by THP-1 cells. However, amodiaquine alone also directly activated THP-1 cells. This is presumably because the myeloperoxidase in THP-1 cells can bioactivate amodiaquine to a reactive metabolite. In contrast, nevirapine requires cytochromes P450 for reactive metabolite formation and therefore required incubation with hepatocytes. These results support the hypothesis that reactive metabolites of drugs can cause the release of DAMPs, which in turn can activate inflammasomes. Inflammasome activation may be an important step in the activation of the immune system by drugs, which in some patients can lead to IDILI. Our in vitro model is simple and convenient for evaluating inflammasome activation, and this may be a method to screen drugs for IDILI risk.